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Abstract: The distribution of epithelial E-cadherin, basement membrane type VII collagen, and underlying connective 
tissues fibronectin were investigated immunohistochemically and compared in normal palatal mucosa and in denture-
related stomatitis (DRS) derivatives using monoclonal antibodies.Biopsies of palatal mucosa were obtained from twelve 
patients enrolled in this study, 8 with type II DRS and 4 with healthy mucosa.  
Our findings bring to the fore, using the expression of three components (E-cadherin, collagen type VII, fibronectin), the 
continuities of the disorder among epithelial, basement membrane and connective tissue in the case of DRS. In type II 
denture-related stomatitis, we found an expression of E-cadherinin all the strata of epithelia, and the diffuse and strong 
expression of type VII collagen at the interface between connective tissue and epithelial cells with discontinuities in BM. 
The strong expression of fibronectin in underlying connective tissue with penetration in some areas of the palatal mucosa 
may be an early consequence of advanced DRS. Nevertheless; no single change is pathognomonic of this inflammatory 
process. 
In normal tissues (healthy clinical aspect), E-cadherin was found to be restricted to the upper strata of the epithelia, and 
type VII collagen revealed thin linear staining in the basement membrane and fibronectin in underlying connective tissue 
combined epithelia. 
 In the case of denture-related stomatitis DRS, these three markers reflect the immunohistological modifications from the 
superficial layer of the epithelium to the lamina propria. 
Keywords: Denture-related stomatitis, E-cadherin, type VII collagen, fibronectin, Candida albicans infection. 
INTRODUCTION 
Adherent and healthy mucosa tissues covering the resid-
ual ridge and palate are very important criteria for the clini-
cal success of wearing full dentures [1]. Denture-related 
stomatitis (DRS) is an inflammatory process affecting the 
oral mucosa of denture-bearing tissues. The prevalence of 
denture stomatitis is around 30% in patients with complete 
prostheses [2-4]. The pathogenesis of denture stomatitis is 
still unclear, but a combination of trauma/stress, Candida 
infection, poor denture hygiene and wearing dentures 24 h a 
day have all been suggested as etiologic factors [2, 4]. Wear-
ing full dentures may stress the underlying connective tissue 
and epithelia, and create a favorable environment for the 
development of yeast like Candida on the oral mucosa. In 
denture stomatitis, the oral mucosa often exhibits inflamma-
tory hyperplasia with granulation and reactive tissue over-
growth [5]. However, the histopathological appearance of the 
epithelium associated with DRS has been investigated very 
little to date.  
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Healthy oral epithelium can be characterized with E-
cadherin and thin basement membranes (BM), rich in ex-
tracellular matrix proteins supporting the growth of keratino-
cytes and fibroblastic cells [6]. The main components of BM 
are laminin, type IV collagen, fibronectin, type VII collagen 
and proteoglycans. Laminin, the most abundant non-
collagenous extracellular matrix protein in BM, has multiple 
structural and functional roles in tissue development. Type 
IV collagen provides the basic, strong membrane while fi-
bronectin plays a key role in tissue development and healing 
through cell matrix binding sites. Anchoring fibrils in the 
lamina densa, composed mainly of type VII collagen, are 
known to maintain the integrity of tissues. Wearing full den-
tures applies mechanical stress to the epithelium and connec-
tive tissue [7, 8]. These forces may affect the integrity of 
these tissues and the organization of extracellular matrix 
components such as E-cadherin, type VII collagen and fi-
bronectin. As previously reported in oral epithelial dysplasia 
[9], studying both histological modifications in the basement 
membrane and microbiological aetiopathogenic factors 
would be helpful for preventing and treating denture-related 
stomatitis [10-12].  
The purpose of the present study was to investigate tissue 
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wearing full dentures in DRS. We compared patients who 
had been wearing full dentures for more than 3 years, and 
who had DRS, with patients who had similar denture histo-
ries and had clinically healthy mucosa. Colonization of the 
palatal mucosa by Candida was observed using microbiol-
ogy culture tests. In the same patients, the modifications in 
the anchoring fibrils and underlying connective tissue in the 
palatal mucosa were studied using immunohistochemistry. 
Our goal was to show the organization of E-Cadherin, the 
type VII collagen and fibronectin components of the ex-
tracellular matrix in biopsies first taken from healthy sub-
jects and secondly from patients with DRS. Our study then 
carried out a comparison of these two situations. 
MATERIALS AND METHODS 
Patients 
12 patients (4 women, 8 men; 50-70 years old) who had 
worn full dentures for more than 3 years, and 10 healthy pa-
tients without dentures, gave their informed consent to par-
ticipate in the study. The source of patients was both private 
clinics and hospital. The whole clinical study was   
performed in accordance with the Helsinki II Declaration 
after approval by ethical committee of Nantes Hospital. The 
diagnosis of denture-related stomatitis (DRS) was made ac-
cording to the Budtz-Jorgensen classification [13]. Classi-
cally, DRS has been classified into three clinical types: Type 
I, a simple, localized inflammation or pinpoint hyperemia; 
Type II, an erythematous or generalized form presenting a 
more diffuse erythema involving all or part of the denture-
covered mucosa (Fig. 1a) and Type III, a granular form (in-
flammation papillary hyperplasia) commonly involving the 
central part of the hard palate and the alveolar ridges. Type 
III is often seen in association with type I or type II, but two 
varieties are usually observed: (i) atrophic denture stomatitis 
with erythema and (ii) papillary or hyperplasic denture sto-
matitis (Newton classification) [14]. Biopsies of clinically 
healthy palatal mucosa, which had never been covered by 
removable dentures, were sampled in five patients (aged 20 
to 40) who served as a control group (Clinical Healthy Mu-
cosa, CHM control). The biopsy site was approximately 
midway between the alveolar ridge and the level of the pala-
tal blood vessels opposite the first molar tooth. An adrena-
line-free local anaesthetic was applied and a cut was made 
through the full mucosa thickness with a 3 mm diameter tre-
phine-type biopsy punch. The resulting column of tissue was 
dissected free from the periosteum with care being taken not 
to abrade the epithelial surface. Examination of the sections 
stained using the Mallory technique made it possible to de-
termine the type of keratinization on the epithelial surface. 
Cytological and Microbiological Sampling 
Specimens for cytological and microbiological sampling 
were obtained with a cytobrush prior to the collection of bi-
opsy tissue under the dentures of clinically healthy patients 
and those whose palatal mucosa showed signs of denture 
stomatitis. The specimens were immediately smeared onto 
two coded glass slides and fixed with a spray fixative. One 
slide for each patient was stained using the Papanicolau tech-
nique, and the other using the Periodic Acid Schiff (PAS) 
technique. The relative amount of the different cell types 
(parabasal, intermediate and superficial) in each slide was 
calculated according to the Frost maturation index (Frost 
KJ).  
Candida colonization was assessed with imprint cultures 
from the hard palate. The group consisted of C albicans, C 
krusei, C glabrata, C tropicalis isolates. Isolates were identi-
fied on the basis of germ tube formation and chlamydospore 
production and using the API 20C AUX yeast identification 
system (bioMérieux,Marcy-l’Etoile, France) and BBL   
Mycotube (Becton Dickinson Microbiology Systems, Cock-
eysville, Md) identification systems. The culture and storage 
of the strains were carried out by standard methods (National 
committee for Clinical Laboratory Standards, NCCLS 
document M27-T). Each foam square was removed and 
placed firmly on Sabouraud’s dextrose agar (SDA, Acume-
dia Manufacturers Inc., Baltimore, Maryland, USA) and 
CHROM agar (CHROMagar
 TM Candida, CHROMagar, 
Paris, France) for fungal growth in order to ensure purity and 
viability.  
Histology and Immunohistology of the Biopsies  
Histological examinations were carried out on biopsies of 
the palatal mucosa. The biopsy site was approximately mid-
way between the alveolar ridge and the level of the palatal 
blood vessels opposite the first molar. A biopsy was carried 
out with local anesthesia (vaso-constictor mépivacaïne 3%), 
and cut with a n°15 bistouri blade (area 3 mm x 3 mm, depth 
1,5 mm). Excision biopsies from the palate were immedi-
ately fixed in 10% formalin, dehydrated in graded alcohol 
and embedded in paraffin. Thin serial sections (5 μm) were 
deparaffinised and stained with Goldner’s trichrome   
(Mallory Azan variety) for histological diagnosis. Immuno-
histochemistry was performed with a Dako LSAB R2 kit 
(Dako A/S, Glostrup, Denmark), which uses a horseradish 
peroxidase (HRP) technique based on sequential application 
of a secondary biotinylated antibody and peroxidase–labelled 
streptavidin [15]. Enzymatic pre-treatment with 0.2 mg/ml 
trypsin (Sigma, St. Louis, MO, USA) for 5 min at room tem-
 
a             b 
Fig. (1a). Clinical aspect of palatal stomatitis (classe II Budtz Jorgensen) and (b) clinical healthy palatal mucosa. 16    The Open Dentistry Journal, 2012, Volume 6  Le Bars and Soueidan 
perature was performed prior to the immunohistochemical 
procedures [16]. Sections were pre-treated with 0.3% hydro-
gen peroxide for 5 min to abolish endogenous peroxidase 
activity and then with normal non-immune serum for 5 min 
to eliminate any non-specific binding sites before incubation 
at room temperature for 2 h with primary monoclonal anti-
bodies. Monoclonal mouse anti-human L-cam (Uvo-
moruline, E-cadherin) diluted at a 1:20 ratio (Euro-
Diagnostica Holland for Cappel-Ref 10704) was employed 
to visualize E-cadherin (Monoclonal mouse anti-human type 
VII collagen diluted 1:1000 (Sigma Chemical Company 
Product No C – 6805 Lot 02744817), which reacts with the 
C terminal non-helicoidal domain of type VII collagen. 
Monoclonal mouse anti-human fibronectin diluted 1:20 
(Euro Diagnostica (Holland) for Cappel – Ref 10107) was 
employed to visualize the fibronectin [17]. After washing, 
the sections were incubated with a biotin-labelled anti-mouse 
secondary antibody for 10 min before incubation with the 
streptavidin-peroxidase complex for 60 min. To visualize the 
immunoreactivity, 3% 3-amino-9-ethylcarbazole (AEC) was 
used as the chromogenic substrate for the peroxidase. After 
rinsing for 10 s in a hematoxylin bath, the specimens were 
mounted and cover-slipped with an aqueous-based mounting 
medium (Glycergel
R). For the negative controls, an irrelevant 
antibody with the same Ig-isotype(s) as the primary antibody 
was used. 
The grading of the staining intensities was based on the 
studies by Thorup et al. [19]. Compared to normal tissue, 
anchoring fibril alterations near the basement membrane 
(BM) were evaluated as follows: 
Grade 1 (G1), well-defined borderline with ”thin linear 
staining” ++ (compatible with normal epithelia); 
Grade 2 (G2), more marked borderline with “strong lin-
ear staining” +++; 
Grade 3 (G3), patchy distribution or disruptions of bor-
derline staining: ++/-; and 
Grade 4 (G4), discontinuities or disruptions in the border-
line staining: +/-. 
According to Thorup et al. [18, 19], the grade of inflam-
mation in connective tissue was assessed as: i) absence char-
acterized by no or few scattered inflammatory cells), ii) 
slight, with scattered inflammatory cells, iii) moderate with 
less distinct tissue structure because of inflammatory infil-
trate, or iv) severe, with the structure completely modified 
by the inflammatory infiltrate.  
RESULTS  
Clinical Findings  
Twelve patients (4 women, 8 men) with complete upper 
dentures for more than 3 years and 10 healthy patients as the 
control group were included in this study. The ages of the 
patients ranged from 50 to70 years (60+/-1) and the partici-
pants were evaluated intra-orally at the beginning of the 
study. Eight patients showed clinical signs of type II denture 
stomatitis of the mucosa according to the Budtz-Jorgensen 
classification, and shown in Fig. (1a). The inflammation 
affecting the hard palatal mucosa was clearly visible in this 
group. These patients had chronic erythema and edema of 
the mucosa in contact with the fitting surface of the denture. 
Four patients wearing dentures, but with clinically healthy 
palatal mucosa appearing pale pink, were considered to be 
the control group, shown in Fig. (1b). Ten additional patients 
without full dentures, with good oral hygiene and presenting 
no clinical signs of inflammation on the palatal mucosa, 
were used as the negative control group. 
HISTOLOGY 
The histology of biopsies from the palatal mucosa of 
healthy patients (Fig. 2a) which had never been covered by a 
removable denture showed normal cuboidal keratinocytes 
aligned in a row and forming the first basal strata near the 
junction between the epithelium and underlying connective 
tissue (Fig. 3a), CHM control. In patients with type II den-
ture stomatitis according to the Budtz-Jorgensen classifica-
tion, the junction between the epithelium and the underlying 
tissue was not clearly defined (Fig. 3b). The keratinocyte 
cells appeared rounded and not aligned. Inflammation in the 
connective tissue was assessed as moderate showing par-
tially indistinct tissue due to thinner collagen and disorgan-
 
Fig. (2a). Histological section through healthy mucosa (CHM con-
trol) of hard palate never covered by full denture showing the clas-
sical srata in the epithelium. The interface between epithelium and 
connective tissue is an underlating surface, and the projections of 
connective tissue (papillae) interdigitating with epithelial ridges or 
pegs are clearly apparent. (b) Histological section of palatal mucosa 
showing denture stomatitis (Budtz-Jorgensen class II). DRS indi-
cates a total absence of keratin and no clear division of the stata; 
scattered inflammatory cells are seen in the connective tissue. (a 
and b: Mallory Azan staining x 300). 
 
Fig. (3). Histological sections of (a) healthy palate mucosa (con-
trol) never covered by a full denture showing the classical strata of 
keratinocytes near the basement membrane (BM). The interface 
between the BM and the underlying connective tissue exhibited a 
regular limit (arrow). (b) Histology of the BM in patients with class 
II denture stomatitis. Note that the junction between the epithelium 
and the underlying connective tissue is not clearly visible (arrow). 
(Mallory Azan staining, magnification x360). Molecular Extracellular Matrix Modifications in Denture-Related Stomatitis  The Open Dentistry Journal, 2012, Volume 6    17 
ized  lamina densa with inflammatory cells (Fig. 2b)  
(Table 1). 
Immunohistochemical staining for E-cadherin,   
fibronectin and type VII collagen was performed to charac-
terize the extracellular matrix in the epithelium at the inter-
face between the epithelium and underlying connective tis-
sue under full dentures in clinically healthy and pathologic 
palatal mucosa (type II Budtz-Jorgensen).  
In the control healthy group, E-cadherin showed lower 
staining in the first strata of the epithelium (Fig. 4a). In den-
ture-related stomatitis, the staining of E-cadherin revealed 
strong coloration (Fig. 4b,c). 
Type VII collagen formed a well-defined borderline   
exhibiting a thin linear staining compatible with normal 
epithelia (G1) (Fig. 5a). Type VII collagen was less marked 
and more diffuse than in the control group (Fig. 5b). It 
showed discontinuities in the borderline (G2- G3) (Fig. 5b) 
(Table 2).  
Table 1. Histopathological Results of the Grade of Inflammation in the Connective Tissue Near the Basement Membranes 
Grade of Inflammation in the Connective Tissue  Healthy Subjects (n=10)  Patients with Upper 
Dentures (n=4) 
Patients with Class II Denture Stomatitis (n=8) 
Gr.1: few or no scattered inflammatory cells  8  2  2 
Gr. 2:  slight with scattered inflammatory cells  2  1  3 
Gr. 3: moderate with less distinct tissue structure 
because of inflammatory infiltrate 
0 1  2 
Gr. 4: severe with structure completely modified by 
inflammatory infiltrate 
0 0  1 
(a) Determined according to Thorup et al. [15,16]. 
 
Fig. (4a). Histological section of healthy palatal mucosa (CHM). E-cadherin was detected by immunoperoxydase technique on the first srata 
of the epithelium. (b) Histological section of palatal mucosa of DRS shows the immunolocalisation of E-cadherin with strong staining in all 
of the epithelium. Connective tissue Infiltrate and basement membrane no clear. (c) Enlargement showing mild dysplasia of the epithelium 
with widening of space between keratinocytes. 
 
Fig. (5a). Histological section of healthy palatal mucosa (CHM). 
Type VII collagen was detected by immunoperoxydase technique 
on anchoring fibrils around the BM. At this stage (G1), a thin regu-
lar, well-defined borderline is clearly visible. (Hematoxylin, x 360). 
 
Fig. (5b). Histological section of DRS showing immunolocalisation 
of type VII collagen between the BM and the underlying connec-
tive tissue. This frontier shows some thickenings and some discon-
tinuities in borderline staining (Hematoxylin, x 360). 
E-Cadherin ; grade mild dysplasia 
Connective tissue infiltrate 
Basement membrane no clear 
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2).  
Fibronectin immune localization corroborated these re-
sults. In the healthy control group, fibronectin was stained 
distinctly and finely in the extracellular matrix components 
of the underlying connective tissue. The absence of inflam-
mation corresponded to the first category of the Thorup clas-
sification (Fig. 6a and Fig. 7a). In the DRS group, fi-
bronectin in the connective tissue appeared more disorgan-
ized in comparison to CHM (Fig. 6b). Strong fibronectin 
staining was observed around some cells. These findings 
were in close correlation with the third category of the Tho-
rup classification. In addition, fibronectin seemed to come 
through the basement membrane, leaching into all the gaps 
between keratinocytes (Fig. 7b).  
Furthermore, wide variations in type VII collagen and fi-
bronectin expression were observed between the biopsy ar-
eas of the diseased patients. 
Cytology and Microbiology 
Smears of healthy and pathological subjects were ob-
served under a light microscope. Many more parabasal, in-
termediate and superficial cells were observed in patients 
with DRS than in the healthy control group. As shown in 
 
Fig. (7a). Histological section of healthy palatal mucosa (CHM). 
Fibronectin stain distinctly and finely the extracellular matrix com-
ponents of the connective tissue under the BM. The absence of 
inflammation corresponding at the first category of Thorup classifi-
cation. (Immuno staining, x 240). 
 
Fig. (7b). Histological section of DRS showing fibronectin in the 
underlying connective tissue staining near the BM. Fibronectin 
seems come through the BM. We can see strong staining around the 
keratinocytes (arrow). (Immuno staining, x 360). 
Table 2. Histopathological and Immunohistochemical Analysis of the Integrity of the Basement Membrane Based on the Expression 
of Type VII Collagen 
Grade of Staining Intensities For Anchoring 
Fibrils 
Healthy Subjects (n=10)  Patients with Upper Dentures (n=4)  Patients with Class II Denture 
Stomatitis (n=8) 
Grade 1: well defined borderline (++)  8  2  1 
Grade 2: more marked borderline (+++)  2  0  4 
Grade 3: patchy distribution or disruptions in 
the borderline (++/-) 
0 0  2 
Grade 4: discontinuities or disruptions in the 
borderline (+/-) 
0 2  1 
(a) Determined according to Thorup et al. [15,16] 
 
Fig. (6a). Immunohistochemical staining of fibronectine in healthy 
palatal mucosa Low positive expression.  
 
Fig. (6b). The histological section of denture stomatitis mucosa 
type II (hyperplastic) Shows the immuno localisation of fibronectin 
and reveals the BM border. The structure of the connective tissue is 
partly blurred by inflammatory infiltrate. Molecular Extracellular Matrix Modifications in Denture-Related Stomatitis  The Open Dentistry Journal, 2012, Volume 6    19 
Table 3, low numbers of colonies of Candida abicans were 
detected in healthy patients without full dentures. Patients 
wearing full prostheses for more than 3 years had similar 
numbers of yeast colonies to those found in the control group 
Table  3. The patients with type II denture stomatitis had 
higher numbers of colonies than the control groups. Most 
colonies isolated were Candida albicans. A second analysis 
performed 48 hours after plating indicated new species, such 
as  Candida glabrata and Candida tropicalis, in 2 patients 
with denture stomatitis. Indeed, the number of samples is not 
sufficient for statistical analysis. 
DISCUSSION  
Full denture resin plates covering the palatal mucosa may 
be regarded as a protection, oral factor exacerbating the ef-
fect of externally applied forces. Several studies have shown 
modifications of tissue occurring under removable dentures 
[11, 20-25]. Three histology levels of the mucosa are studied 
in tissue modification epithelium, basement membrane and 
connective tissue lamina propria.  
First, an intact epithelium provides a mechanical barrier 
and immunocompetent cells that regulate the immune re-
sponses of the palatal mucosa [26]. E-cadherin is the chief 
component of the adherens junction assembly in the epithe-
lium, and is also responsible for assembling the proteins of 
the tight junction [27-29]. The histology changes in this 
molecule reflect the degree of modification in the epithe-
lium. The structural modifications in the epithelium were 
quite similar to those described in previous reports, with re-
duced thickness and alternating areas of hyperplasia and at-
rophy [38]. The epithelial morphology showed irregularities, 
a lack of keratinization and disruptions in the basement 
membrane. Variations in the rete-ridge pattern were also 
observed. 
On the second level, the basement membranes play sev-
eral biological roles. 
 1) The basement membrane ensures mechanical support 
between the epithelium and lamina propria o f  c e l l  l a y e r s  
[30, 31]. 
 2) It forms a barrier between tissue compartments that 
impedes the transmigration of cells and passively regulates 
the exchange of macromolecules [32].  
3) The basement membrane serves as an interactive sur-
face for cells, providing adhesion, cell shape, and migratory 
signals, but also communicating information for the regen-
eration and differentiation of cells [33,34]. 
Recent histological studies have shown that modifica-
tions in the basement membrane can occur in denture stoma-
titis. These studies demonstrate that the changes in the BM 
of the palatal mucosa may be divided into distinct lesion 
stages [25,38]. Moreover, the expression of type IV collagen 
and laminin (1) can be detected and correlated to BM al-
terations and underlying connective tissue inflammation, 
and/or variations in epithelial morphology [25,38]. Studies 
have proposed that cells may dissociate from the basement 
membrane under various mechanical stimulations of the skin 
[35]. Mechanical stress areas may have a multifactorial aeti-
ology; the pressure pain threshold might have a role for pa-
tients who experience chronic discomfort with their dentures 
[36]. Consequently, this stress may influence the synthesis 
and organization of the extracellular matrix components, 
leading to inflammatory progression in epithelial and con-
nective tissue [37].  
The inflammation of the mucosa under removable   
dentures results in disruptions between the epithelium and 
connective tissue. These discontinuities in the basement 
membrane are generally observed in atrophic [25] or   
hyperplastic [38] denture stomatitis (Budtz-Jorgensen 
classe’s I-II-II). The diffuse characteristics of components 
such as Ecadherin, type VII collagen strongly suggests a 
causative relation with denture-related stomatitis. The histol-
ogy and immunolocalization of extracellular components are 
considered to be potent indicators of inflammation in relation 
to the severity of the pathology. Type VII collagen has con-
siderable importance for stabilizing the extracellular matrix 
[39] and plays an important role in chemotropism, cell mi-
gration and cell adhesion during wound healing. 
The third level is the lamina densa.Pressure and pros-
thetic suction are known to induce changes in the composi-
Table 3. Microbiology Analysis of Samples Taken from Healthy Subjects (Control Group), Patients Who had Worn Prostheses for 
More than 3 Years without Clinical Signs of Denture Stomatitis and Patients Diagnosed with Class II Denture Stomatitis 24 
and 48 Hours after Plating on Agar 
First Determination (24 h)   
Healthy Subjects (n=10)  Patients with Upper Dentures 
(n=4) 
Patients with Class II Denture 
Stomatitis (n=8) 
 
N<5  4 patients 
Candida albicans 
2 patients 
nothing 
  
5<N<15  3 patients 
Candida albicans 
2 patients 
Candida albicans 
3 patients 
Candida albicans 
1 patient 
Candida glabrata 
15<N<50  3 patients 
Candida albicans 
  1 patient 
Candida   Krusei 
 
50<N<200     1 patient 
Candida albicans 
1 patient 
Candida tropicalis 
N>200     2 patients 
Candida albicans 
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tion and deterioration of the epithelial extracellular matrix 
components as well as in the lamina densa [25].The hetero-
geneity of the tissue between atrophic or hyperplastic den-
ture-related stomatitis has been closely related to purely me-
chanical stress, as well as the influence of inflammation. 
This study corroborated previous findings with a disorgan-
ized extracellular matrix, illustrated by fibronectin immu-
nolocalization in atrophic and hyperplastic denture stomati-
tis. Inflammation in the connective tissue was scored accord-
ing to the Thorup classification as moderate, showing partial 
inflammatory tissue with the presence of inflammatory cells 
(polymorphonuclear leukocytes, lymphocytes). The mecha-
nisms of this process are not fully understood, but assembly 
is believed to occur in a stepwise manner and to involve 
multiple interactions among fibronectin, cell-surface recep-
tors, and other matrix proteins (fibrin, collagen) [40-42]. 
Under inflammatory conditions, fibronectin may be broken 
into fragments that convey certain biological functions, such 
as cell adhesion and cell migration [43-46] 
In denture-related stomatitis, immunostaining of fi-
bronectin provides information on the extracellular matrix 
and its influence on the junction between epithelia and un-
derlying connective tissue [47]. The differences between 
atrophic and hyperplastic [25] denture stomatis may be dis-
tinguished by using fibronectin staining. Using immunohis-
tochemical staining of fibronectin in hyperplastic DRS, we 
showed a strong linear positive expression in the BM and 
around blood vessels, as well as in the extracellular connec-
tive tissue matrix [38]. Here, we also demonstrated with im-
munohistochemical staining that there was fibronectin 
around the keratinocytes under the BM in the case of   
atrophic DRS.  
It is commonly accepted that, both the pressure of wear-
ing full dentures and associated inflammation may explain 
the difference between hyperplastic and atrophic denture 
stomatitis. The immunohistochemical staining of fibronectin 
in the lamina propria in atrophic DRS (class II Budtz- 
Jorgensen) showed a disorganized structure, clearly different 
from the underlying connective tissue in the clinically 
healthy palatal mucosa. In some areas, the fibronectin stain 
was stronger than in the healthy palatal mucosa, and sur-
rounded the keratinocytes near the basement membrane. 
Based on this observation, we suggest that, this overstepping 
of the BM can convey a possibility of penetration by   
fibronectin.  
The presence of the Candida biofilm was considered to 
be a characteristic of the denture stomatitis pathology [1, 24, 
48, 49]. Preceding work suggested that the lack of keratini-
zation facilitates fungal infections and subsequent disruption 
of the denture-supporting tissues [25]; finding the same cyto-
logical changes in the oral mucosa in denture-induced stoma-
titis confirmed this finding [37]. However, the samples are 
not sufficient in our studies for a statistical analysis concern-
ing the mycological population. A larger sample group will 
be necessary to confirm this result.  
The fungus, Candida albicans, interacts with epithelial 
cells under denture both as a normal commensal and as an 
invasive pathogen. Adherent C.albicans cells can invade 
epithelial surfaces both by penetrating into individual epithe-
lial cells, and by degrading interepithelial cell junctions and 
passing between epithelial cells [50]. Invasion into epithelial 
cells is mediated by both induced endocytosis and active 
penetration, whereas degradation of epithelial cell junction 
proteins , such as E-cadherin occurs mainly via proteolysis 
by secreted aspartyl proteinases [51]. Studies show the po-
tential for C. albicans to manipulate the stratified epithelial 
cells to a state of differentiation that is more [52].  
A variety of morphological changes in the BM are known 
to occur in inflammatory diseases like DRS[25]. C. albicans 
has a significant effect on tissue structure through BM pro-
tein (laminin-5 and type IV collagen) [53]. 
C. albicans possesses the ability to adhere specifically to 
extracellular matrix, as compared with other Candida species 
or oral bacteria [54]. In tissues expressing laminin-332, such 
as the junctional epithelium of the gingivae, Candida may 
also invade the epithelial basement membrane possibly   
initiating systemic infections [55]. 
This results lead us to suggest that Candida is able to par-
ticipate to induce tissue changes beyond the basement mem-
brane 
CONCLUSION 
In the current study, we examined the expression of three 
molecules localized mainly in the epithelial surface, the 
basement membrane and the underlying connective tissue, 
associated with a diagnosis of type II denture-related stoma-
titis. We showed the widening of the intercellular space of 
the epithelium and fibronectin around the keratinocytes in 
the basement membrane. The combined expression of E-
cadherin, collagen type VII and fibronectin around the BM 
may be an early consequence of stomatitis, and may help 
diagnose denture-related stomatitis. 
The widening in the extracellular matrix of the mucosa 
epithelial facilitates the Candida infection and this disorder 
but may also be potentiated to pressure and/or suction the 
basic prosthetic during different functions. A good anatomi-
cal fit for the full denture and control of yeast are currently 
the most relevant strategies to prevent the occurrence of den-
ture-related stomatitis. These findings, however, warrant 
further investigation, as re-establishment of the epithelial 
barrier is a functional necessity for a healthy palatal mucosa 
under a removable denture. This preliminary study is limited 
by the small number of samples. More biopsies are needed to 
confirm and increase the relevance of our results. 
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